EPA

United States
Environmental Protection
Agency

The Rapid Benefits Indicators (RBI) Approach: A Process
for Assessing the Social Benefits of Ecological Restoration

Marisa Mazzotta and Justin Bousquin
US EPA Office of Research and Development
EPA Tools and Resources Webinar
May 17, 2017

_ Office of Research and Development



3EPA Introduction

% Ecosystem Services (ES) = nature’s benefits to people, including both financial benefits and
other types of social benefits for human well-being (health, recreation, spiritual, cultural)

% ES of freshwater wetlands include: R
% Flood and storm water regulation

¢ Scenic landscapes

All of these may
contribute,

< Recreational opportunities directly or indirectly, to

public health

% Learning opportunities

» Wildlife

* Water treatment / filtering

% Food / harvested products

% Urban temperature moderation



Challenges and Motivation

Environmental decisions require tradeoffs

Which of these sites should we spend money on?

Both ecological and social criteria are important.



vEPA Challenges and Motivation

* Scarce funding for smaller, more urban sites

* Lack of easily-applied methods to include benefits




A rapid assessment approach using
benefit indicators
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Assessing the Benefits of Wetland Restoration:

A Rapid Benefit Indicators Approach for Decision Makers

% A framework for compiling and using benefit indicators
% Based on economic principles
% User-friendly
% Can be applied with different levels of detail, depending on context

% Focus is on benefits to people

< Designed to be used along with a biophysical/functional
assessment

% Initial application to freshwater wetlands in a watershed
ranging from urban to rural

% May be applied, with modifications, to other ecosystems



v EPA | How this approach might be used

% A few contexts for use:
¢ prioritize sites or projects
% funding decisions
% inform the public

% preliminary assessment for a more complex evaluation

Who can use our guide?

v'Those who conduct or advocate for
restoration, including:
v'Watershed groups
v'"Community groups
v'Federal, state, or local managers

v'Funders

% augment benefit transfer approaches




Assessing Ecosystem Services
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Outcomes
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Benefit
Indicators
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Values

Increasing information to inform tradeoffs

Slide adapted from Lisa Wainger




\“?’EPA What are benefit indicators?

* Indicators are metrics that simplify complexity to inform decisions and actions

*+ Benefit indicators are based on economic models and empirical evidence of
factors that affect value, i.e. scarcity metrics

~-== =" Photo: Woonasquatucket River Watershed CoUnci
K — - =



v EPA Benefit indicators answer these questions:

1. Can people benefit from an ecosystem service?

2. How many people benefit?

3. How much are people likely to benefit?
4. What are the social equity implications?

5. How reliably will services be provided over time?
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1. Can people benefit from an ecosystem service?

Yes, if:

If required, complementary
inputs are available

There is demand

Photo: https://www.allstate.com/tools-and-resources/home-
insurance/do-i-really-need-fleod-insurance.aspx

There is sufficient quantity
and quality of the service

4
Photo: http://pubs$isgs.gov/circ/circ1209/major_findings.htm
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SEPA

How many people are within the relevant benefits area?

2. How many people benefit?

More people who benefit — Greater value

Wetland

Beneficiaries

The number of people who
benefit is often a stronger
determinant of aggregate social

value than value per person
(Bateman et al., 2008)
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~ |
é"’EPA \ 3. By how much do people benefit?

3.1 Substitutes:
How many natural and technological substitutes are there?
Fewer substitutes or lower quality substitutes — Greater value

Wetland

Wetland

Beneficiaries

12
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EPA .. 3:By how much do people benefit?

3.2 Quality:
Higher quality service — Greater value
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3. By how much do people benefit?

3.3 Quality of complements:

Higher quality complements — Greater value

A4
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EPA | 3. By how much do people benefit?

3.4 Strength of Preferences:
Includes factors such as avidity, willingness/ability to adapt

photo: greatescape.net.au/

not so avid angler '_
avid angler
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SEPA 4. What are the social equity implications?

Social Equity:
Are groups that are particularly socially vulnerable affected?

16



< EPA 2. 5. How reliably will services be provided over time?

Reliability:
How sure are we that benefits will continue?

More reliable — Greater value

17



Putting it all together — a set of benefit indicators

higher quality
: : complements
higher quality

ecological
output

fewer
substitutes

more people
who benefit

stronger
preferences

greater social
vulnerability

more reliable
provision over
time
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SEPA .

.\

Prototype decision tool — automates aggregation

. A B C o ‘ E F B D 2 1 J ® L M N (O, P | O A 5 T [T

1 .

2| Instructions:

3 | This Excel spreadsheet contains macros, Respond to security message (if any) b : .

| Pladetior cbuemsticn w0 Kr e v by Top dozen ranked sites mapped and described TS

5

6| This tool allows you to create up to four analysis scenarios by specifying which 0 Scenario 3

| benefits and welghts are inciuded in an analysts, You can compare the analyses o
g | results on the map and table at right. T & "
‘ — 3 T Pe ! Value

11 Touch any "Edit" button to create or modify a scenario. : . / .
12 | Touch any "View" buttons to view results of a scenario analysis at nght. N ¢ R . Site
o 7 ! o
5| Mouse-over any information icon @) for a description of taol features.
% A
| 2 I 454
» |
2 p =] 256
2 Q Clear All Scenarios
& ]
o Edit Edit Edit Edit + 455
29| 0 Scenario 1 Scenarto 2 Scenarlo 3 Scenario 4

| [ [ e s I 425
el View View View View
2 0 Scenario 1 || Scenario2 | Scenario3 | Scenario 4
% 1 L ¢ 258

c

27! 0 Benefits Scenariol | Scenario 2| | Scenario3 | | Scenario 4 "

- < 7 a7
281 Hood risk 20 20

: I 443
29 Scenic views 40 30
] Education o I 424
2 Recreation 50 50 1o I 55
2l | B i 259

1 FIIL vt bt

Sacial equity 10 30 " s el L Pl v e s e
3 AR e — 12 452
Reliability 20 Red 'X's indicate locations of all sites
4 Red circles indicate 12 top ranked sites
=l Total 100 100 100 o Circie size 1s proportiona! to rank value
24 ,
Home | Data | admin &) al L]
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Applying the approach

SEPA gy g

Assessing the Benefits of Wetland Restoration:

A Rapid Benefit Indicators Approach for Decision Makers

Download our Guidebook and tools from:

https://www.epa.gov/water-research/rapid-benefit-indicators-rbi-approach

Read the Guidebook — learn from our example application

Try out one of our tools for compiling benefit indicator information

1. Fillable PDF — easiest to use, works on any computer, least automated, requires
data for your sites

2. Excel® spreadsheet checklist tool — easy to use, requires appropriate software
and operating system, and data for your sites

3. Python GIS tool — requires GIS skills, provides the most detail and automates
data handling

20
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Services and Benefits Addressed in this Guide

This guide addresses the followingimportant services and benefits provided by wetlandsin urbanized

% The Guidebook includes examples of 5
Ecosystem Services:

* Flood water regulation

¢ Scenic landscapes

*» Learning opportunities

¢ Recreational opportunities

% Birds

Justin will describe and demo the
tools using scenic views as an
example...

areas. We selected these because:

+ They may be provided by relatively small, urban sites

+ Theyare relevant to our example watershed

+ Theywere mentionedinourinterviews with managers
WWetlands canprovide other services, and multiple types of benefits may result from each service. Wve are
not providingindicatorsfor a comprehensive set of freshwaterwetlands' benefits, but are focusing on

this subset of possible benefits. The approachwe illustrate can be appliedin a similar way to other

services and benefits.

Ecosystem Service 'How people benefit
Reduced Flood Risk: The risks from
‘ﬂ Flood water regulation floodsto people and structures are
Py reduced.

Environmental Education: Fecple
ﬁi ‘ﬁ Learning opportunities can benefit from studying nature or

from enhanced connection to nature.

Bird Watching: Feople can watch or
hear birds.

Birds

21



{’"’EPA \\ Workflow for Different Tools

Decision Select Compile Summarize Make
Context Benefits Indicators Indicators Decision

Rapid Benefit Indicators (RBI) Checklist Tool -
Fillable Forms

Rapid Benefit Indicators (RBI) Checklist Tool

@ RBI Spatial Analysis Tools

22
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™). Rapid Benefit Indicator (RBI) Checklist Tool - Fillable Forms.PDF - Adobe Acrobat Reader DC o |l & | =]
File Edit View Window Help

Fillable PDF - Decision Context

.-

Home Tools Rapid Benefit Indica... X

B 8 HE Q @D |1|/9 R M O® 8% ~ @ -

Question/Cat

T A
Jos

ams ‘r.’
- %
cowdy

What are the main objectives of the assessment?

1.A
Are some objectives more important than others,
or are there additional important objectives? If so,
specify.

1.B What is the geographic scope for the decision?

Who are the affected members of the public or

1.c stakeholder groups?

23



SEPA . Fillable PDF - Select Benefits

™) Rapid Benefit Indicator (RBI) Checklist Tool - Fillable Forms.PDF - Adobe Acrobat Reader DC ol =]
File Edit View Window Help

Home Tools Rapid Benefit Indica... X

B &8 E Q DE® |1]/9 R M O® 8% ~ F e

1.B What is the geographic scope for the decision?

Who are the affected members of the public or

1.c stakeholder groups?

Are there important stakeholder or public needs

1.0 or wants? Are there any conflicting needs/wants?

1.E s arapid assessment sufficient? @ Yes ONo

1.F Number of sites

N

1.G Site names or identifiers A B

Is there any additional information important to

1H framing the decision?




vEPA . Checklist Tool — Getting Started

Page Lepon Foemaka

T B T fo] Shdvum - Aw )
- =1 G This- & /'/

TiMrg

ad

| YOU REt & Socurity Wansing... This work2ook contains YBA Mooz, vo. may B¢ challongod win o
Seacirtty Viarning spon npevng the aorkhook |» mescage In upges ot o scrmen|, Elact to " Erabie
COLant” and cormpy with subsecu et dalog buows I/ equisted Lo Laolin.

Cearmnpde sl s dy vy ueerd wirdag send fomalingg vt by Dol wnscnls

§ SUOUSIIY WARNIWG  Sovre acts zovemet St beor chanbiard, Dk fer resse detws Lrazw Locken

Wwelcome to the Rapid Benefit indicators (HB1) Checklist 1col

Tha Rapid Bencfins i cators |RDI] spercazh consiste of fuwe ctes and & cutired in
the Barafity of land N tion = A Napid Banafit Indizators Approach for

Decizian Makery, hrceaftar referrad to s tas “gulde”, This checkist taal iy msended ta be
@5 you anweef the Questions in twt guide. The wadal induded

with this tool gives sou directizns oo the seaienic ol U daecklng oo, but does st
provide guidarcs on perfomyng the azzezzment oz the pade dons

What would you like to do?

W Checkline Start New f s Existrg
liranal Crecklst Creckist

'

Welcorms i+
m i = ] + ars

I Teazy

el ™ i < Familiar Excel interface, but with
ditional macro-enabled functionality

** Which must be enabled
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S N — - - % Familiar Excel interface, but wit
L) SECURITY WARNTNG  Sortes 300w connan) D bouy dhaldes. Sk "o s dteis sk Surient x ’

E— : additional macro-enabled functionality

i If you Ret & Security Wansing... ThS werkaook contains YBA Mmooz, vo. may Ee challengod win s
Seacirtty Viarning spon npevng the aorkhook |» mescage In upges ot o scrmen|, Elact to " Erabie
Content” and corvply with sulnesu et dakiy bows I equisted to Laolnm.

** Which must be enabled

Cearnpde sl spacun g wanieyg; [ucerd windang sl feomaclingg v by Doosl sencn)

§' SUOSSIIY WARNIWG  Sovw actae zovemet St beer dhaebiacd Dlak fer resse delws razw Locken

% Welcome screen has navigation buttons

welcome to the Rapid Benefit indicators (HBI1) Checklist (ool  —

The Rapld Benefins ind cators 1RD1] spercach consists of Fue stes and = cutired in
the Barafits of Watland It tion = A Napid Banafit Indizators Approach for
Decision Makery, hirceaftar referrad ta as tas “gulde”. This checkist tonl iy wsended ta be

«* Tutorial

wiied o oord IlarmaTion a5 you anieur the Questions in Bt guide. The wardal induded
wilh this ool gives you directians on the i el U dhecklng oo, bul does oot
provide guidarcs on perfomyng the azzezzment oz the pade dons

»» Start New Checklist

What would you like to do?

el I < Edit Existing Checklist

Welcoms ® “ .
I:u:, 1 1 & . ] + s
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v EPA | Checklist Tool — Entering Results

Forms to enter data
m Step 1: Describe the decision context |

Step 2: Select ecosystem services and describe benefits |

Pages to view/print results

View/Print Step 1 Results |

View/Print Step 2 Results I

27



Checklist Tool — Select Benefits

Forms to enter data

m Step 1: Describe the decisior}{ontext l
by

Step 2: Select ecosystem services and describe benefits T

28
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Checklist Tool = Compile Indicators

L v v B B ) v ) E v e v

Forms to enter data

Step 1: Describe the decision context I

Step 2: Select ecosystem services and describe benefits

[

Step 3: Scenic Views |

Step 3: New awesome benefit (Custom)

| il




v EPA X Checklist Tool = Compile Indicators

Scenic Views - Site B

3

A. Is the site visible from homes, roads or trails? “vYes " No

" No

B. Will site restoration improve the scenic quality of the landscape?

C. Scenic View benefits do not require Complementary Inputs (NA) " Yes N @+ NA

1. How many people or homes within 160 feet of the site? | UNITS?
2. How many people or homes within 325 feet of the site? | UNITS?
3. Do trails or roads pass within 325 feet of the site? T Yes ( No
A.1Does the site have features or characteristics of aesthetic interest? C'¥es: € No

Note the features or characteristics

B, How much wetlands and open water are within 650 feet of the site? | UNITS? I
(number or percent cover) :

C. How many different natural land cover types are within 650 feet of the site?
(number of types)

D. Does the site meet these people's visual preferences? " Yes " No




Checklist Tools = Summary

Checklists are used during the assessment to record metrics
Neither tool calculates those metrics
Both tools result in a summary report
% Use the Fillable form (up to 2 sites)-
% If your system will not support other tools
¢ For printing blank forms for manual entry
% Use the Excel checklist (up to 10 sites)-
 If your system will support it
% For extra guidance through data gathering

¢ To limit re-entry of information and color code summary

31



ArcMap 10.3

Spatial Analysis Tools - Getting Started

Step 1: Download (will be on GitHub):

https://github.com/USEPA/Rapid-Benefit-
Indicators-Tools

Step 2: Add to ArcToolbox

32
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Spatial Analysis Tools — Compile Indicators

o

Q ReviewTest2. mxd - ArcMap

File Edit View Bookmarks ArcToolbox

Degds B

®AM@ kLl -
Table Of Contents

%8 S 8|
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°
[ raster_pop_dasy
Value
High : 609

@

Low:0

= O NWIL_wetlands
=
= [J bus_stops
°
= [ Dams
®
= [0 schools
@
= [0 bike_trails_RIDOT
= [ Roads

@ ArcToolbox

& @ 3D Analyst Tools

® 0 Analysis Tools

& 0 Cartography Tools

# ° Conversion Tools

i @ Data Interoperability Tools

& 0 Data Management Tools

@ @ Editing Tools

& @ Geocoding Tools

@ @ Geostatistical Analyst Tools

&= ° Linear Referencing Teools
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& @ Network Analyst Tools

& @ Parcel Fabric Tools

=) B RBI Spatial Analysis Tools
=" Full Indicator Assessment

Part - Benefit Reliability

Part - Flood Data Download

Part - Flood Risk Reduction

Part - Presence/Absence to Yes/No

Part - Report Generation

Part - Social Equity of Benefits
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® ‘ Server Tools
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vEPA Spatial Analysis Tools — Compile Indicators

viewT est2. mxd - ArcMap ~ . = = X
[QRe'it e [ ;. Full Indicator Assessment ||| |@] = ]

Spatial Analysis Tools are a way to speed up calculating many of the indicator metrics
+» Can process many sites at once
¢ Output color coded summary pdf
But come with extra requirements:
*» Require ArcGIS
¢ Require spatial datasets

¢ Basic understanding of GIS principles

5 [ Roads ‘ ‘ | I
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< PDF

Step 4
Benefit

Summarize the Indicators

Indicators

Tool Outputs - Summarize Indicators

3.2 How Many Benefit?

2.5 me downstream of sde and in fioad zone

Area of restoration 7o (acres)

Benefit

+ Spatial Tool

U Al

Indicators

Risk

3.2 How Many Benefit?

2§ ou downstream of ute and m Bood rone

3.3 A Service Quahity

Area of restomation site (3cres)

[Featuses that increase reteation vohume”

3.3.C Compiements

3.3.D Preferences

Wil pecple find it aesthe|

Environmental
Education

3.2 How Many Benefit?

Education institutions w

3.3 A Service Quality

Featureshabitat'wiclfe

3.3.B Scarcity

Wetlands wethin 0.5 mi of

All of the tools allow the user to view results

and make tradeoffs between possible
restoration sites based on benefits

> 3.3 A Service Quality —
E Features that increase retenton voluma?
B [3.3B Scarcity D andtevens 20
o Wetlands wehn 5 mi (myl
b 3.3.C Complements NA

3.3.D Preferences Are people worred abou

Nurnber within 160 ft of <

€ |32 How Many Benefit? et 00 S
> Weighted number who bl
; Are Bhere roads or trals
g 3.3 A Service Quality  |Aesmetic features or cha
- 3.3.B Scarcity Wetlands or water within
‘S Natural land use types w

3.3.C Complements

Educational faciities or infrassruct

3.3.D Preferences

W peogle prefer charctenisties

Benefit

Indicators for Woonasquatucket Example

jevees 2 S o downstream

wthin 2 S mu (percent area)

Sate 1 Site 2
B A
NA NA

womed about flood mk?

hin 160 ft of ute

thin 160-325 ft of sate

puber Who benefit

pads of traals within 325 ft of site?

patures or charactenstics?

It water within 650 ft (percent area)

|8 tse types within 650 0t (rypes)

find 1t aes@encally pleaung”

mttutons withm 0 25 ou of wte

bitat ' wildlife of education iterest?

ithin 0 S mi of the site (percent area)

| Dalities or mfrastructure on site?

Site B

1l people prefer characteristics of the site?

Recreation

3.2 How Many Benefit?

Number wethin 12 mi of e ste

Are there bike paths wthny 13 mi

Are there bus stops wihin 13 m

Number within 0.3 0 0.5 i of sag

Number within 0.5 10 8 mi of site

3.3 A Senvice Quality

Total area of green space arocund

3.3.B Scarcity

green space within 272 ny of sie

green space within 1 mu of ste

green space wihin 12 m' of site

3.3.C Complements

Number within 160 f of site

mnber within 173 o of the ute

-t
o

e there buke paths withua 173 o of sute?

infrastructure supporting recreat

3.3.D Preferences

Are tere additiona features on B

Marsar pathun 0 2 v of sl

32H Ma B fit? Number within160- 325 i of site 0 e there bus siops '.nr‘hxz: 173 i of sase?

g .2 How Many Benefit? Weighted nurber w ho beneft 34 0 :::':n within .:, t:.u‘v S :xi.x of n:r

- anber within 0 5 10 6 ma of sute

3 Are there roads or trads w thin 325 ft of site? Yes No o8 S o B TCs ot e

= 3.3.A Service Quallty Aesthetic features or characteristics? Yes een space withun 273 mu of site

S 3.3.B Scarcity Wetlands or w ater within 650 ft (nurrber o %) 7.7 cen wpoce within 1 i of e

w 3.3.C Complements Natural fand use types w ithin 650 ft (types) 4 een space withia 12 el of e
3.3.D Preferences Will people find it aesthetically pieasing? Yes
3.2 How Many Benefit? | ENTER QUESTION _
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\n“"EPA Make Decision

Step 4 Summarize the Indicators Site
~ - S 1te g . :
Benetit Indicators “I; : '"_i
3.2 How Many Benefit? 2 5 mi1 downstream of site and in flood zone 142 ' 2
-:f ! T . [Area of restoration site (acres) 0.54 766
-4 3.3.A Service Quality
o E [Features that increase retention volume?
-~ ) [Dams and levees 2.5 m1 downstream? Yes Yes
& 3.3.B Scarcity - -
= ’ (Wetlands within 2.5 m (percent area) 8.48 12.97
NA NA

orried about flood risk?
in 160 ft of site 1 ' 0

As the decision becomes more complex 160555 Rolve
with more benefits being consider it nber who benefit

ds or trails within 325 ft of site?

becomes apparent how vital stakeholder ——r—
i N p ut’ d eCiSiO N CcO ntext an d Oth er vater within 650 ft (percent area)

1se types within 650 fi (types)

information are to your actual decision = e

titutions within 0.25 m1 of site

tat/wildlife of education interest?

5.3.D SCcalcity wemanos winin 0.5 mi of the site (percent area)

A
i'- = 3.3.C Complements [Educational facilities or infrastructure on site?
-:- 3.3.D Preferences Will people prefer charactenstics of the site?

Number within 1/3 mu of the site

P T T D s R o R S T e SR s | R R 1
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Project collaborators

Project Team:

% Claudette Ojo

% Kristen Hychka

% Caroline Gottschalk Druschke
% Walter Berry

» Rick McKinney

Disclaimer:

Special thanks to:
% University of Maryland

<+ Woonasquatucket River
Watershed Council

% Rhode Island Coastal
Resources Management
Council

Photo: Woonasquatucket River Watershed Council

The information in this presentation has been reviewed and approved for public dissemination in accordance with U.S.
Environmental Protection Agency (EPA). The views expressed in this presentation are those of the author(s) and do not
necessarily represent the views or policies of the Agency. Any mention of trade names or commercial products does not
constitute EPA endorsement or recommendation for use.
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For more info or to download tools visit:
https://www.epa.gov/water-research/rapid-benefit-indicators-rbi-approach
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